Production of the antitumor drug epirubicin (4'-epidoxorubicin) and its precursor by a genetically engineered strain of Streptomyces peucetius.
A fermentation method that bypasses the low-yielding semisynthesis of epirubicin (4'-epidoxorubicin) and 4'-epidaunorubicin, important cancer chemotherapy drugs, has been developed for Streptomyces peucetius. This bacterium normally produces the anthracycline antibiotics, doxorubicin and daunorubicin; the 4'-epimeric anthracyclines are formed by introducing the heterologous Streptomyces avermitilis avrE or Saccharopolyspora eryBIV genes into an S. peucetius dnmV mutant blocked in the biosynthesis of daunosamine, the deoxysugar component of these antibiotics. Product yields were enhanced considerably by replacing the chromosomal copy of dnmV with avrE and by introducing further mutations that can increase daunorubicin and doxorubicin yields in the wild-type strain. This method demonstrates that valuable hybrid antibiotics can be made by combinatorial biosynthesis with bacterial deoxysugar biosynthesis genes.